The measurement of dimethylamine, trimethylamine, and trimethylamine N-oxide using capillary gas chromatography-mass spectrometry.
We have developed a method for measuring dimethylamine (DMA), trimethylamine (TMA), and trimethylamine N-oxide (TMAO) in biological samples using gas chromatography with mass spectrometric detection. DMA, TMA, and TMAO were extracted from biological samples into acid after internal standards (labeled with stable isotopes) were added. p-Toluenesulfonyl chloride was used to form the tosylamide derivative of DMA. 2,2,2-Trichloroethyl chloroformate was used to form the carbamate derivative of TMA. TMAO was reduced with titanium(III) chloride to form TMA, which was then analyzed. The derivatives were chromatographed using capillary gas chromatography and were detected and quantitated using electron ionization mass spectrometry (GC/MS). Derivative yield, reproducibility, linearity, and sensitivity of the assay are described. The amounts of DMA, TMA, and TMAO in blood, urine, liver, and kidney from rats and humans, as well as in muscle from fishes, were determined. We also report the use of this method in a pilot study characterizing dimethylamine appearance and disappearance from blood in five human subjects after ingesting [13C]dimethylamine (0.5 mumol/kg body wt). The method we describe was much more reproducible than existing gas chromatographic methods and it had equivalent sensitivity (detected 1 pmol). The derivatized amines were much more stable and less likely to be lost as gases when samples were stored. Because we used GC/MS, it was possible to use stable isotopic labels in studies of methylamine metabolism in humans.